Site and appearance of retinal haemorrhages Retinal haemorrhages occur when there is extravasation of blood, either into the retina itself (intraretinal), between the retina and the retinal pigment epithelium (subretinal), or between the retina and the hyaloid face of the vitreous body (subhyaloid or preretinal). The shape and colour of the haemorrhages are determined by the level or levels of the retina affected, and they are often mixed. Often the hyaloid face ruptures and the haemorrhage spreads into the vitreous (intravitreal 
Site and appearance of retinal haemorrhages Retinal haemorrhages occur when there is extravasation of blood, either into the retina itself (intraretinal), between the retina and the retinal pigment epithelium (subretinal), or between the retina and the hyaloid face of the vitreous body (subhyaloid or preretinal). The shape and colour of the haemorrhages are determined by the level or levels of the retina affected, and they are often mixed. Often the hyaloid face ruptures and the haemorrhage spreads into the vitreous (intravitreal). Richman in 1936 classified retinal haemorrhages into four groups according to the morphological appearances,' and their location can be determined by their clinical appearance.
The ophthalmoscopic appearance of preretinal blood depends on its age and the size and shape of the blood filled space. Fresh preretinal blood usually looks like a dome shaped, semilunar, crescentic, or geographic accumulation of dark red blood overlying and obscuring its source. With time the same accumulation of blood can look semilunar or crescentic in shape, with a fluid level caused by gravitational settling of the formed elements. The plasma-erythrocyte interface may shift with changes in the position of the head. A faint line of residual blood usually marks the superior extent of the space originally filled with whole blood.
Intraretinal haemorrhages may be splinter shaped, flame shaped, or 'dot and blot ' rounded haemorrhages. Splinter haemorrhages are small, linear, dull red, and lie superficially about the disc margin parallel to the major vessels, their shape being determined largely by the nerve fibre layer of the retina and the vessels. They may be single or multiple, and they clear rapidly.
Flame shaped haemorrhages are bright red, and lozenge shaped with a striated or serrated outline on at least one margin, and they follow the course of the retinal nerve fibre layer. 32 Retinal haemorrhages from crush injuries to the chest are usually accompanied by retinal infarcts ('cotton wool spots') and exudates in the so called Purtscher's retinopathy,33 the mechanisms for which may be air embolism,3m an acute rise in intraocular venous pressure, or hypoxia from angiospasm of the retina. 33 The sudden rise in intrathoracic pressure as a result of forceful contraction of the thoracoabdominal muscles against a closed glottis causes an acute rise in central venous pressure, which in turn increases the intracranial pressure as the intracranial venous sinuses are in direct communication with the superior vena cava and there are no intervening valves in the large veins above the heart. This acute raised central venous pressure occurs with the Valsalva manoeuvre,31 in cases of trauma when there is forced compression of the chest (usually anteroposteriorly) against a closed glottis,35 and also in epileptic seizures,36 37 vomiting, or spells of coughing. 37 Appreciable rises in cerebral venous pressure (10-20 cm H20) have been reported38 in neonates during episodes of crying, abdominal straining, and convulsions.38 Values of cerebral venous pressure above 100 cm H20 have been shown experimentally during a tonic seizure. 39 The increase in muscle tone and intrathoracic pressure makes an important contribution to this. These transient rises in cerebral venous pressure are probably responsible for the small cerebral haemorrhages seen after experimental seizures.40 Retinal haemorrhages may occur under these circumstances but only rarely do they have more than transient effect. 37 41 The coincident rise in intraocular pressure at such times reduces the pressure difference across the vessel wall and may give a protective effect against more profuse bleeding. 37 This mechanism could explain the occurrence of retinal haemorrhages after clumsy attempted resuscitation of infants by inexperienced adults. The second mechanism is raised central venous pressure, as already discussed.
NON-ACCIDENTAL INJURY
Rapid deceleratum or cycles of rapid acceleratin and deceleration Ober and Lyle et al have implied that the shear forces generated by acceleration or deceleration, or both, have been a factor in the production of haemorrhages.32 48 Duhaimi et al, however, have reported that the shaken baby syndrome-at least in its most severe form-is not usually caused by non-impact acceleration-deceleration forces alone.49 The tendency for more severe retinopathy to occur in infants than in older children could be explained by clinical and experimental evidence that suggests that intraocular haemorrhages may be caused by abrupt increase in retinal venous pressure secondary to an acute rapid rise in intracranial pressure.'6 30 Infants weigh less, have a greater head size in relation to body size, and have less developed neck musculature to support the head during shaking of the thorax. These factors may contribute to the susceptibility of infants to acceleration-deceleration forces and more severe increases in retinal venous pressure. 
